In this study the propane/propylene separation were examined with process simulation software. With the procedure high purification and relatively high recovery of the propylene can be reached, however it has a high energy and costs need. Therefore, in this study some parameter examinations were made in the interest of keep almost the same purification while the energy consumption is reducing. For that, the influences of the feed's location, the pressure and the reflux ratio to the energy and purification were examined.
INTRODUCTION
Propylene is one of the most important product of the chemical industry, this is a raw material of wide range of products (like fibres, foams, plastics). Frequently, it is a coproduct of the ethylene process and it can be mixed with other gases, like hydrogen, ethylene, ethane and propane. Usually, the lighter fractions are separated at an earlier stage of the procedure, and after the exercise is to separate propane and propylene from each other [1] . It is used to product polypropylene, that is one of the most important material of the plastics manufacturing. For this the propylene has to be in high purity (99.2%) [2] . Therefore, it is so significant to reach more propylene in a low energy-consumption way. Because there does not have azeotrope point on the equilibrium curve ( Fig. 1) , the propane and propylene can be isolated, although the separation of these two compounds from each other is an energy-intensive process, because between the bubble point of propylene (C 3 H 6 ; -47.6 °C) and propane (C 3 H 8 ; -42.1 °C) there is only a little difference [1] . To accomplish this procedure and reduce the high energy consumption during the separation, many alternatives have been presented. Rege and Yang [3] examined the four-step Pressure Swing Adsorption (PSA) cycle. The steps are involved the pressurization with the feed; high pressure adsorption with feed gas; high pressure cocurrent purge; countercurrent blowdown to a low pressure. With this method it is possible to reach propylene's purity of 99% and recovery of 43%. Campo et al. [4] proposed a dynamic model to simulate a Vacuum Swing Adsorption (VSA) cycle with X13 zeolite sorbent to separate a mixture, that included 25% propane and 75% propylene. Result of the study showed that with this method it is possible to gain purity of 99.54% and the recovery of 85%. Plaza et al. [5] also examined the VSA method, but in this case Cu-BTC (Copper-Benzenetricarboxylic acid) was used, and the recovery is relatively low, approximately 15%. Liao et al. [6] to solve the separation used extractive distillation with aqueous acetonitrile (ACN), because of that low cost and low boiling point. Results of this study show that the number of theoretical plates reduced by 25%, and there were savings in the load of reboiler and condenser. In design slant-hole tray were used. The mostly used separation procedures for propylene and propane can be divided in three types: high-pressure distillation, low-pressure distillation and distillation with heat pump. Kazemi et al. [7] -for energy and costs saving -researched the procedure of distillation without hot utilities (DWHU). In this system cooling water at a normal temperature was used as utility. Results of this study showed that the costs reduced by more than 15% with using the DWHU system. For this procedure using the high-pressure distillation, means an enormous rectification column, what contains nearly 200 stages, therefore this system in the industry is realized with two towers -they mean the same equipment.
MODEL OF THE RECTIFICATION COLUMN
During this study Unisim Design process simulation software [8] was used to make the column's model ( Fig. 2) with SRK equation of state [9] . There is another model (Fig. 3) that include a column with two tray sections, one will be a Refluxed Absorber as a Rectifier and the other will be a Reboiled Absorber as a Stripper. The second one illustrates the system from the industry, where the rectifier and the stripper means the same column, but because of the height of them they are built separately. Because both models give the same results, so furthermore during this study examinations and simulations will take to the first model, where there is only one rectification column. The technological parameters of the column and the feed are summarized in Table 1 . After making the simulation, results (Table 2) show that the distillate contains 98.95 n/n% propylene, if the following specifications are used: reflux ratio is 16.4 and the molar flow of the overhead product is 351.5 kmole/hr. Table 3 shows that the separation of the examined two compound has high energy consumption. 
PARAMETER EXAMINATION
This study deals with the problem of the high energy consumption of the propane/propylene separation. The goal is to reach the similar purification of the propylene in the overhead product with use less energy in the condenser and reboiler. To reach this aim, simulations were made with modifying the location of the feed, the pressure of the column and the reflux ratio.
CHANGING THE LOCATION OF THE FEED STREAM
Firstly, during this study the feed's location was examined. Simulations made with modifying the feed's tray from the first to the 183th tray. The results show that if the feed arrive to the stage between 100 and 160, the propylene purification will be the highest, while in this interval the condenser's heat flow is the less in case of the feed arrive to the 153rd and to the155th stages (Fig 4) .
PRESSURE'S MODIFICATION
Pressure's modification was examined between 1.5 and 25 bar with 0.01 bar interval steps. Results (Fig 5) show that the pressure does not have influence on the propylene's mole fraction or on the condenser's heat flow. But between pressure and temperature there is connection. If the pressure is low it causes lower -even minustemperature, so it will be a high-pressure cryogenic distillation, that needs more energy consumption in the reboiler (Fig 6) . Fig. 7 shows. It seems that increasing reflux ratio above 15.2 value it causes intensive growth in the energy consumption, while there is not considerable growth in the purification of the distillate. When the reflux ratio is equal to 15.2 the propylene's mole fraction in the overhead product is 98.055 n/n%, the condenser's heat flow is 19.35 MW. It means that the purification reduced by 0.855% and the energy consumption in the condenser reduced by 1.43 MW. 
CONCLUSION
A propane/propylene high pressure distillation column was examined with process simulator software. While it is impossible to reach the most purified propylene besides using the lowest energy consumption, during this study, the goal was to find an alternative solution to the modelled system. In this alternative solution some important and influencing parameter's little modifying were examined. Table  4 summarizes the results of the modifications. With altering the feed stream's location or modifying the reflux ratio a bit lower energy consumption can be reached, while the pressure's changing does not result modification. 
